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HETEROCYCLIC COMPOUNDS AND
METHODS OF USE THEREOF

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. §120 to,
and is a continuation of U.S. patent application Ser. No.
13/651,312, filed Oct. 12, 2012, now allowed, which claims
priority to U.S. provisional application No. 61/547,637, filed
in Oct. 14, 2011 and U.S. provisional application No.
61/638,990, filed in Apr. 26, 2012. The disclosures of each
the above referenced applications are incorporated by ref-
erence herein in their entireties.

FIELD

Provided herein are heterocyclic compounds, including
benzothiazolyl, benzoxazolyl, and quinazolyl compounds.
In certain embodiments, the compounds are modulators of
type III receptor tyrosine kinase family. In other embodi-
ments, the compounds are modulators of CSFI1R, FLT3,
KIT, and/or PDGFRf kinases. Also provided are composi-
tions comprising the compounds and methods of use thereof.
The compounds provided are useful in the treatment, pre-
vention, or amelioration of a disease or disorder related to
CSF1R, FLT3, KIT, and/or PDGFRf kinase activity or one
or more symptoms associated with such diseases or disor-
ders.

BACKGROUND

Protein kinases (PKs) are enzymes that catalyze the
phosphorylation of hydroxy groups on tyrosine, serine and
threonine residues of proteins. Receptor tyrosine kinases
(RTKs) are a sub-family of protein kinases that play a
critical role in cell signaling and are involved in the process
of tumorigenesis including cell proliferation, survival,
angiogenesis, invasion and metastasis. A class of RTK
known as the type I1I receptor tyrosine kinase family, which
includes the receptors PDGFR a, PDGFR p, FLT3, KIT,
VEGFR and CSFI1R, has been implicated in various prolif-
erative and inflammatory diseases.

CSFIR (also known as macrophage colony stimulating
factor receptor (M-CSFR) or fms) is a receptor for the
macrophage colony stimulating factor (M-CSF or CSF-1).
Binding of the CSF-1 ligand to its receptor results in
dimerization and auto-phosphorylation of the receptor and
leads to activation of downstream signal transduction path-
ways including the PI3K/Akt and the mitogen activating
protein kinase MAPK pathways. Activation of CSF1R leads
to the proliferation, survival, motility and differentiation of
cells of the monocyte/macrophage lineage and hence plays
a role in normal tissue development and immune defense.
Activation of CSF1R also leads to the proliferation and
differentiation of osteoclast precursors and therefore medi-
ates the process of bone resorption.

Because of its role in osteoclast biology, CSFIR is
believed to be an important therapeutic target for osteopo-
rosis and inflammatory arthritis. For example, elevated
M-CFS signaling leads to elevated osteoclast activity, which
leads to bone loss attending arthritis and other inflammatory
bone erosion. (See Scott et al. Rheumatology 2000, 39:
122-132, Ritchlin et al. J. Clin. Invest. 2003, 111:821-831).
Inhibition of CSF1R therefore represents a promising thera-
peutic approach for arthritis and other inflammatory bone
erosion which is further supported by the efficacy data of
known CSFIR inhibitors such as Ki-20227 and GW2580 in
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arthritic animal models (See Conwat et al. JPET 2008,
326:41-50 and Ohno et al. Eur. J. Immunol. 2008, 38:283-
291). Dysregulation of osteoclast development and disrup-
tion in the balance of bone resorption and bone formation
that underlie osteoporosis might also be treated with a
modulator of CSF1R.

Elevated expression or activation of CSFI1R and/or its
ligand have been found in patients with acute myeloid
leukemia, prostate, breast, ovarian, endometrial, colorectal,
pancreatic and a variety of other cancers, and elevated levels
of M-CSF is associated with poor prognosis in certain
cancers (See, Muller-Tidow et al. Clin Cancer Res, 2004,
10:1241-1249, Bauknecht et al. Cancer Detect. Prev., 1994,
18: 231-239; Baiocchi G et al. Cancer 1991, 67:990-996;
Kirma et al Cancer Res. 2007; Sapi et al. Exp. Biol. Med.,
2004, 229:1-11; Kluger et al. Clin. Canc. Res. 2004 10:173-
177, Mroczko et al., Clin. Chem. Lab. Med. 2005 43:146-50
and Mroczko et al., Clin. Chim. Acta 2007, 380:208-212).
The data suggests that CSF1R may be a valuable therapeutic
target for these solid tumors.

Early studies have associated elevated expression of
M-CSF with increased leukocyte infiltration of solid tumors
in human breast and ovarian cancers (Scholl et al. J. Natl.
Cancer Inst. 1994, 86:120-126, Tang et al. J. Cell. Biochem.
1990, 44:189-198). Further studies have shown that M-CSF
is one of several cytokines implicated in the recruitment of
tumor-associated macrophages (TAMs) that contribute to
tumor angiogenesis and tumor progression to metastasis,
and more recently, that the preclinical inhibitor GW2580
inhibits tumor metastasis and angiogenesis in mice tumor
xenograft experiments (Priceman et al. Blood 2010 115(7):
1461-1471). Stimulated osteoclast activity is also believed
to underlie the pathophysiology of bone metastases. (Lipton,
J. Support. Oncol. 2004 2:205-220). Metastatic bone lesions
results in significant localized bone loss and lead to skeletal
morbidity, symptoms which include bone pain, bone frac-
tures and hypercalcemia. Inhibition of CSF1R therefore may
therefore provide therapy for solid tumors and metastatic
cancer including metastases to the bone.

Another member of the PDGFR family, FL.T3 (also called
FIk2), plays an important role in the proliferation and
differentiation of hematopoietic stem cells and activating
mutation or overexpression of this receptor is found in AML
(See, Heinrich Mini-Reviews in Medicinal Chemistry 2004,
4(3):255-271, Kiyoi et al. Int J Hematol, 2005 82:85-92).
More than a dozen known FLT3 inhibitors are being devel-
oped and some have shown promising clinical effects
against AML (See Levis et al. Int J Hematol. 2005 82:100-
107). The FLT3 receptor is also expressed in a large portion
of dendritic cell progenitors and stimulation of the receptor
causes the proliferation and differentiation of these progeni-
tors into dendritic cells (DC). Since dendritic cells are the
main initiators of the T-cell mediated immune response,
including the autoreactive immune response, FL'T3 inhibi-
tion is a mechanism for downregulating DC-mediated
inflammatory and autoimmune responses. One study shows
the FLT3 inhibitor CEP-701 to be effective in reducing
myelin loss in experimental autoimmune encephalomyelitis
(EAE), a mouse model for multiple sclerosis (See
Whartenby et al. PNAS 2005 102: 16741-16746). A high
level of the FLT3 ligand is found in the serum of patients
with Langerhans cell histiocytosis and systemic lupus ery-
thematosus, which further implicates FL'I3 signaling in the
dysregulation of dendritic cell progenitors in those autoim-
mune diseases (See Rolland et al. J. Immunol. 2005 174:
3067-3071).
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KIT (or stem cell factor receptor, or SCFR) is another
member of the RTK family, and the presence of kit muta-
tions is a key diagnostic marker for gastrointestinal stromal
tumors (GIST) (Duensing et al. Cancer Investigation 2004,
22(1):106-116). Gleevec® (imatinib mesylate or STI571),
the first FDA-approved RTK inhibitor originally approved
for c-Abl-mediated chronic myeloid leukemia, gained FDA-
approval for KIT-mediated GIST in 2002 and has validated
the molecular-based approach of Kit inhibition for the
treatment of GIST. (Giorgi and Verweij, Mol. Cancer Ther.
2005 4(3):495-501). Gain of function mutations of the Kit
receptor are also associated with mast cell/myeloid leukemia
and seminomas/dysgerminomas (Blume-Jensen Nature
2001 411(17): 355-365. KIT mutations have been also
identified in certain melanomas and is recognized as a
potential therapeutic target for melanoma (Curtain et al. J
Clin. Oncol. 2006 24(26):4340-4346).

There continues to be a need for the identification of small
molecules that inhibit RTKSs, particularly compounds useful
for the treatment of CSF1R-, FLT3, PDGFRf- and/or KIT-
mediated diseases.

SUMMARY

Provided herein are compounds of formula (I) or phar-
maceutically acceptable salts, solvates, hydrates, clathrates,
single stereoisomers, mixture of stercoisomers or racemic
mixture of stereoisomers thereof. In certain embodiment, the
compounds have activity as CSFIR, FLT3, KIT, and/or
PDGFRp kinase modulators. The compounds are useful in
medical treatments, pharmaceutical compositions and meth-
ods for modulating the activity of CSF1R, FLT3, KIT, and/or
PDGFRp kinases, including wildtype and/or mutated forms
of CSF1R, FLT3, KIT, and/or PDGFRf kinases. In certain
embodiments, the compounds provided herein have activity
as CSF1R, FLT3, KIT, and/or PDGFRf kinase modulators.
In one embodiment, the compounds for use in the compo-
sitions and methods provided herein have formula ().

In certain embodiments, provided herein are compounds
of Formula I:

WswA\W‘K( I />_

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
deuterium, halogen, hydroxyl and alkoxy, or R' and R?
together form —O;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q*;

each Q' is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR”*, —R*OR*N(R")(R*), —R*N
RMH(R?), —R“SR*, —R“C(J)R*, —R*C())OR*, —R*C(I)N
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RY)(R?), —R“S(O)R”, —R“NR)CIR*, —R*NR)C()
OR*, —R*N(R")S(0)R", —NOR?, or —C(—NR*)N(R*)

OR*, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q? groups, in one embodiment, one to three Q> groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

Y is —(CR5R6)q—;

R’ and R® are each independently hydrogen, deuterium,

halo, alkyl, haloalkyl or hydroxyalkyl;

Zis O, S or NR”;

R7 is hydrogen, deuterium or alkyl;

each W is independently CR® or N;

R® is hydrogen, deuterium, halo, haloalkyl or alkyl;

ring A is a bicyclic or tricyclic aryl, heteroaryl or hetero-

cyclyl optionally substituted with one to four substituents
selected from Q7;

W'is NorC;

W2 is N, NR®* or CR%?;

W3 is N, NR!%? or CR!%?;

W*is N, NR'“ or CR?;

R%%, R®2, R R!%® R!'% and R!'® are selected as

follows:

i) R%, R'°“ and R'!? are each independently hydrogen,
deuterium or alkyl and R?, R'°® and R'!® are each
independently hydrogen or Q?; or

ii)R® and R'°?, R%? and R'°?, R?? and R'°*, R®® and R1°?,
RlOb and Rlla, RlOa and Rllb, RlOa and Rllb or RlOb and
R!'? together with the atoms to which they are attached
form an aryl, heteroaryl or heterocyclyl ring, optionally
substituted with one or more, in one embodiment, one
to three, in another embodiment, one, two or three
groups selected from Q?; and the remainder of R°® or
R is hydrogen, deuterium or alkyl; and the remainder
of R®? or R*** is hydrogen or Q%; or

iii) R** and R'%?, R®* and R!°?, R®” and R!°?, R®® and
RlOa, RlOb and Rlla, RlOa and Rllb, RlOa and Rllb or
R'“? and R'*® together with the atoms to which they are
attached form an aryl, heteroaryl or heterocyclyl ring
optionally fused to a phenyl ring optionally substituted
with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; and the remainder of R®* or R*'“ is hydrogen,
deuterium or alkyl and the remainder of R*” or R''? is
hydrogen or Q?;

each Q* is independently halo, deuterium, cyano, oxo,

thioxo, alkyl, haloalkyl, haloalkenyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocy-
clyl, heterocyclylalkyl, —R*“OR*, —R“OR*OR*, —R*O-
R*'NRM(R?), R“N(R"(R®), —R“SR*, —R“C(J)R*, —R*C
(DHOR™, —R*C(HN(R*)(R?), —R“C(HR*NR")(R"), —R*C
(DONRMOR™, —C(=NORMR*, —R*S(O)R™, —R*N(R")C
DR*, —R*NRHCITOR", —R*NRIHS(O)R” or
—C(=NR")N(R"OR", where the alkyl, haloalkyl, amino-
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, het-
eroaryl, and heterocyclyl groups are optionally substituted
with one or more groups Q% in one embodiment, one to
three Q* groups, each Q* is independently selected from
halo, deuterium, hydroxyl, alkyl, haloalkyl and hydroxy-
alkyl;

each R is independently hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct

bond;
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R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R are each independently selected from (i) or (ii)
below:

(1) RY and R? are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(ii) R” and R?, together with the nitrogen atom to which

they are attached, form a heterocyclyl or heteroaryl,
optionally substituted with one or more, in one embodi-
ment, one, two or three Q” groups; each Q” is indepen-
dently selected from halo, deuterium, oxo, thioxo,
hydroxy, alkoxy, alkyl, haloalkyl, hydroxyalkyl,
aminoalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
cycloalkylalkyl, cycloalkenylalkyl, aryl, aralkyl, het-
eroaryl, heteroaralkyl, heterocyclyl and heterocyclylal-
kyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;

nis 1 or 2; and

q is an integer from 0-4,

wherein the compounds are selected such that: i) when W
is CH; W' is C; Z is S; R' is hydrogen, or hydroxyl and R>
is hydrogen, or R* and R? together form —O; then ring A is
not pyridine; ii) when W is CH; W' is N; Z is S; R! and R?
are hydrogen, then ring A is not pyrrolidine; iii) when W is
CH, Z is NH, R* and R? together form —0, q is 0, and R*
is pyridinyl, then ring A is not phenyl, iv) when W is CH, Z
is NH, R* and R? together form —0, q is 0, and R* is phenyl,
then ring A is not pyrrolidine, and v) when Z is N, one of R*
and R? is methyl and the other of R* and R*is H, q is 0, and
R? is pyridine, and W' is N, ring A cannot be piperidine,
1,2,3,4-tetrahydroisoquinoline, or isoindoline.

In one embodiment, the compound provided herein is a
compound of formula (I). In one embodiment, the com-
pound provided herein is a pharmaceutically acceptable salt
of the compound of formula (I). In one embodiment, the
compound provided herein is a solvate of the compound of
formula (I). In one embodiment, the compound provided
herein is a hydrate of compound of formula (I). In one
embodiment, the compound provided herein is a prodrug of
the compound of formula (I). In one embodiment, the
compound provided herein is a clathrate of the compound of
formula (I).

Also provided are pharmaceutical compositions formu-
lated for administration by an appropriate route and means
containing effective concentrations of one or more of the
compounds provided herein, or pharmaceutically acceptable
salts, solvates, hydrates and prodrugs thereof, and optionally
comprising at least one pharmaceutical carrier.

In one embodiment, the pharmaceutical compositions
deliver amounts effective for the treatment, prevention, or
amelioration of diseases or disorders that are modulated or
otherwise affected by CSF1R, FLT3, KIT, and/or PDGFRf
kinases, or one or more symptoms or causes thereof. Such
diseases or disorders include without limitation, cancers,
nonmalignant proliferation diseases, atherosclerosis, rest-
enosis following vascular angioplasty, fibroproliferative dis-
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orders, inflammatory diseases or disorders related to
immune dysfunction, infectious diseases, and/or diseases or
disorders that can be treated, prevented or managed by
modulating the activity, binding or sub-cellular distribution
of'kinases, wherein such methods comprise administering to
a subject, e.g., a human, in need of such treatment, preven-
tion or management a therapeutically and prophylactically
effective amount of a compound provided herein. Such
diseases or disorders are further described herein.

Also provided herein are combination therapies using one
or more compounds or compositions provided herein, or
pharmaceutically acceptable derivatives thereof, in combi-
nation with other pharmaceutically active agents for the
treatment of the diseases and disorders described herein.

In one embodiment, such additional pharmaceutical
agents include one or more chemotherapeutic agents, anti-
proliferative agents, anti-inflammatory agents, immuno-
modulatory agents or immunosuppressive agents.

The compounds or compositions provided herein, or
pharmaceutically acceptable derivatives thereof, may be
administered simultaneously with, prior to, or after admin-
istration of one or more of the above agents. Pharmaceutical
compositions containing a compound provided herein and
one or more of the above agents are also provided.

In certain embodiments, provided herein are methods of
treating, preventing or ameliorating a disease or disorder that
is modulated or otherwise affected by CSF1R, FLT3, KIT,
and/or PDGFRp kinases such as wild type and/or mutant
CSF1R, FLT3, KIT, and/or PDGFR kinases, or one or more
symptoms or causes thereof.

In practicing the methods, effective amounts of the com-
pounds or compositions containing therapeutically effective
concentrations of the compounds, which are formulated for
systemic delivery, including parenteral, oral, or intravenous
delivery, or for local or topical application are administered
to an individual exhibiting the symptoms of the disease or
disorder to be treated. The amounts are effective to amelio-
rate or eliminate one or more symptoms of the disease or
disorder.

Further provided is a pharmaceutical pack or kit compris-
ing one or more containers filled with one or more of the
ingredients of the pharmaceutical compositions. Optionally
associated with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the manu-
facture, use or sale of pharmaceuticals or biological prod-
ucts, which notice reflects approval by the agency of manu-
facture, use of sale for human administration. The pack or kit
can be labeled with information regarding mode of admin-
istration, sequence of drug administration (e.g., separately,
sequentially or concurrently), or the like.

These and other aspects of the subject matter described
herein will become evident upon reference to the following
detailed description.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 depicts the in vivo inhibition of CSF-1 dependent
M-NFS-60 tumor cell proliferation in the peritoneal cavity
of athymic nu/nu mice from the administration of one of the
compounds provided herein having the Formula I (Com-
pound A).

FIG. 2 depicts the in vivo inhibition of CSF-1 dependent
M-NFS-60 tumor cell proliferation in the peritoneal cavity
of athymic nu/nu mice from the administration of one of the
compounds provided herein having the Formula I (Com-
pound B).
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FIG. 3 depicts the in vivo inhibition of PTHrP-induced
hypercalcemia from the administration of Compound A
having the Formula I, in BDF1 mice challenged twice daily
for seven days with 0.5 mg/kg recombinant PTHrP, as
measured by serum TRAPCSB levels, a bone resorption
marker.

FIG. 4 depicts the in vivo inhibition of PTHrP-induced
hypercalcemia from the administration of Compound B
having the Formula I, in BDF1 mice challenged twice daily
for seven days with 0.5 mg/kg recombinant PTHrP, as
measured by serum TRAPCSB levels, a bone resorption
marker.

FIG. 5 depicts the in vivo inhibition of MCP-1 induction
in Balb/c mice treated with Compound A having the For-
mula I, prior to M-CSF stimulation.

FIG. 6 depicts the in vivo inhibition of MCP-1 induction
in Balb/c mice treated with Compound B having the For-
mula I, prior to M-CSF stimulation.

DETAILED DESCRIPTION

Provided herein are compounds of formula I that have
activity as CSFIR, FLT3, KIT, and/or PDGFRf kinase
modulators. Further provided are methods of treating, pre-
venting or ameliorating diseases that are modulated by
CSF1R, FLT3, KIT, and/or PDGFRp kinases, and pharma-
ceutical compositions and dosage forms useful for such
methods. The methods and compositions are described in
detail in the sections below.

A. DEFINITIONS

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as is commonly
understood by one of ordinary skill in the art. All patents,
applications, published applications and other publications
are incorporated by reference in their entirety. In the event
that there are a plurality of definitions for a term herein,
those in this section prevail unless stated otherwise.

“Alkyl” refers to a straight or branched hydrocarbon chain
group consisting solely of carbon and hydrogen atoms,
containing no unsaturation, having from one to ten, one to
eight, one to six or one to four carbon atoms, and which is
attached to the rest of the molecule by a single bond, e.g.,
methyl, ethyl, n-propyl, 1-methylethyl (iso-propyl), n-butyl,
n-pentyl, 1,1-dimethylethyl (t-butyl), and the like.

“Alkenyl” refers to a straight or branched hydrocarbon
chain group consisting solely of carbon and hydrogen atoms,
containing at least one double bond, having from two to ten
carbon atoms, and which is attached to the rest of the
molecule by a single bond or a double bond, e.g., ethenyl,
prop-1-enyl, but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and
the like.

“Alkynyl” refers to a straight or branched hydrocarbon
chain group consisting solely of carbon and hydrogen atoms,
containing at least one triple bond, having from two to ten
carbon atoms, and which is attached to the rest of the
molecule by a single bond or a triple bond, e.g., ethynyl,
prop-1-ynyl, but-1-ynyl, pent-1-ynyl, pent-3-ynyl and the
like.

“Alkylene” and “alkylene chain” refer to a straight or
branched divalent hydrocarbon chain consisting solely of
carbon and hydrogen, containing no unsaturation and having
from one to eight carbon atoms, e.g., methylene, ethylene,
propylene, n-butylene and the like. The alkylene chain may
be attached to the rest of the molecule through any two
carbons within the chain.

15

20

30

40

45

50

60

8

“Alkenylene” or “alkenylene chain” refers to a straight or
branched chain unsaturated divalent radical consisting
solely of carbon and hydrogen atoms, having from two to
eight carbon atoms, wherein the unsaturation is present only
as double bonds and wherein the double bond can exist
between any two carbon atoms in the chain, e.g., ethenylene,
prop-1-enylene, but-2-enylene and the like. The alkenylene
chain may be attached to the rest of the molecule through
any two carbons within the chain.

“Alkynylene” or “alkynylene chain” refers to a straight or
branched chain unsaturated divalent radical consisting
solely of carbon and hydrogen atoms, having from two to
eight carbon atoms, wherein the unsaturation is present only
as triple bonds and wherein the triple bond can exist between
any two carbon atoms in the chain, e.g., ethynylene, prop-
1-ynylene, but-2-ynylene, pent-1-ynylene, pent-3-ynylene
and the like. The alkynylene chain may be attached to the
rest of the molecule through any two carbons within the
chain.

“Alkoxy” refers to the group having the formula —OR
wherein R is alkyl or haloalkyl. An “optionally substituted
alkoxy” refers to the group having the formula —OR
wherein R is an optionally substituted alkyl as defined
herein.

“Amino” refers to a radical having the formula —NR'R"
wherein R' and R" are each independently hydrogen, alkyl or
haloalkyl. An “optionally substituted amino” refers to a
radical having the formula NR'R" wherein one or both of R’
and R" are optionally substituted alkyl as defined herein.

“Aryl” refers to a group of carbocylic ring system, includ-
ing monocyclic, bicyclic, tricyclic, tetracyclic C4-C ¢ ring
systems, wherein at least one of the rings is aromatic. The
aryl may be fully aromatic, examples of which are phenyl,
naphthyl, anthracenyl, acenaphthylenyl, azulenyl, fluorenyl,
indenyl and pyrenyl. The aryl may also contain an aromatic
ring in combination with a non-aromatic ring, examples of
which are acenaphene, indene, and fluorene.

“Cycloalkyl” refers to a stable monovalent monocyclic or
bicyclic hydrocarbon group consisting solely of carbon and
hydrogen atoms, having from three to ten carbon atoms
which is saturated, e.g., cyclopropyl, cyclobutyl, cyclopen-
tyl, cyclohexyl, decalinyl, norbornane, norbornene, adaman-
tyl, bicyclo[2.2.2]octane and the like.

“Cycloalkenyl” refers to a stable monovalent monocyclic
or bicyclic hydrocarbon group consisting solely of carbon
and hydrogen atoms, having from three to ten carbon atoms,
which is partially unsaturated. Examples of cycloalkenyl
include cyclopropene, cyclobutylene, cyclopentene and
cyclohexene.

“Halo, “halogen” or “halide” refers to F, Cl, Br or L.

“Haloalkyl” refers to an alkyl group, in certain embodi-
ments, C, _galkyl group in which one or more of the hydro-
gen atoms are replaced by halogen. Such groups include, but
are not limited to, chloromethyl, trifluoromethyl 1-chloro-
2-fluoroethyl, 2,2-difluoroethyl, 2-fluoropropyl, 2-fluoro-
propan-2-yl, 2,2 2-trifluoroethyl, 1,1-difluoroethyl, 1,3-dif-
luoro-2-methylpropyl, 2,2-difluorocyclopropyl,
(trifluoromethyl)cyclopropyl, 4,4-difluorocyclohexyl and
2,2 2-trifluoro-1,1-dimethyl-ethyl.

“Heterocycle” or “Heterocyclyl” refers to a stable 3- to
15-membered non-aromatic ring radical which consists of
carbon atoms and from one to five heteroatoms selected
from a group consisting of nitrogen, oxygen and sulfur. In
one embodiment, the heterocyclic ring system radical may
be a monocyclic, bicyclic or tricyclic ring or tetracyclic ring
system, which may include fused or bridged ring systems;
and the nitrogen or sulfur atoms in the heterocyclic ring
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system radical may be optionally oxidized; the nitrogen
atom may be optionally quaternized; and the heterocyclyl
radical may be partially or fully saturated. The heterocyclic
ring system may be attached to the main structure at any
heteroatom or carbon atom which results in the creation of
a stable compound. Exemplary heterocylic radicals include,
morpholinyl, piperidinyl, piperazinyl, pyranyl, pyrrolidinyl,
oxetanyl, azetidinyl, quinuclidinyl, octahydroquinolizinyl,
decahydroquinolizinyl, azabicyclo[3.2.1]octanyl, azabicy-
clo[2.2.2]octanyl, isoindolinyl, indolinyl and others.

“Heteroaryl” refers to a heterocyclyl group as defined
above which is aromatic. The heteroaryl groups include, but
are not limited to monocyclyl, bicyclyl and tricyclyl groups,
and may be attached to the main structure at any heteroatom
or carbon atom which results in the creation of a stable
compound. Examples of such heteroaryl groups include, but
are not limited to: furanyl, imidazolyl, oxazolyl, isoxazolyl,
pyrimidinyl, pyridinyl, pyridazinyl, thiazolyl, thienyl, ben-
zimidazolyl, imidazo[4,5-b|pyridinyl, imidazo[1,2-a]pyridi-
nyl, imidazo[1,2-b]pyridazinyl, imidazo[1,2-a|pyrazinyl
and others.

“Heterocyclylalkyl” refers to a group of the formula
—R_R, wherein R, is an alkyl group as defined above and
R, is a heterocyclyl group as defined herein, where the alkyl
group R, may attach at either the carbon atom or the
heteroatom of the heterocyclyl group R,. The alkyl group
and the heterocyclyl group may be optionally substituted as
defined herein.

“ICs” refers to an amount, concentration or dosage of a
particular test compound that achieves a 50% inhibition of
a maximal response, such as cell growth or proliferation
measured via any the in vitro or cell based assay described
herein.

“Oxo0” refers to the group —O attached to a carbon atom.

Pharmaceutically acceptable salts include, but are not
limited to, amine salts, such as but not limited to N,N'-
dibenzylethylenediamine, chloroprocaine, choline, ammo-
nia, diethanolamine and other hydroxyalkylamines, ethyl-
enediamine, N-methylglucamine, procaine,
N-benzylphenethylamine, 1-para-chlorobenzyl-2-pyrroli-
din-1'-ylmethyl-benzimidazole, diethylamine and other
alkylamines, piperazine and tris(thydroxymethyl)amin-
omethane; alkali metal salts, such as but not limited to
lithium, potassium and sodium; alkali earth metal salts, such
as but not limited to barium, calcium and magnesium;
transition metal salts, such as but not limited to zinc; and
other metal salts, such as but not limited to sodium hydrogen
phosphate and disodium phosphate; and also including, but
not limited to, salts of mineral acids, such as but not limited
to hydrochlorides and sulfates; and salts of organic acids,
such as but not limited to acetates, lactates, malates, tar-
trates, citrates, ascorbates, succinates, butyrates, valerates,
fumarates and organic sulfonates.

As used herein and unless otherwise indicated, the term
“hydrate” means a compound provided herein or a salt
thereof, that further includes a stoichiometric or non-stoi-
chiometeric amount of water bound by non-covalent inter-
molecular forces.

As used herein and unless otherwise indicated, the term
“solvate” means a solvate formed from the association of
one or more solvent molecules to a compound provided
herein. The term “solvate” includes hydrates (e.g., mono-
hydrate, dihydrate, trihydrate, tetrahydrate and the like).

As used herein, “substantially pure” means sufficiently
homogeneous to appear free of readily detectable impurities
as determined by standard methods of analysis, such as thin
layer chromatography (TLC), gel electrophoresis, high per-
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formance liquid chromatography (HPLC) and mass spec-
trometry (MS), used by those of skill in the art to assess such
purity, or sufficiently pure such that further purification
would not detectably alter the physical and chemical prop-
erties, such as enzymatic and biological activities, of the
substance. Methods for purification of the compounds to
produce substantially chemically pure compounds are
known to those of skill in the art. A substantially chemically
pure compound may, however, be a mixture of stereoiso-
mers. In such instances, further purification might increase
the specific activity of the compound.

Unless stated otherwise specifically described in the
specification, it is understood that the substitution can occur
on any atom of the alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl or heteroaryl group.

Unless specifically stated otherwise, where a compound
may assume alternative tautomeric, regioisomeric and/or
stereoisomeric forms, all alternative isomers are intended to
be encompassed within the scope of the claimed subject
matter. For example, where a compound is described as
having one of two tautomeric forms, it is intended that the
both tautomers be encompassed herein.

Thus, the compounds provided herein may be
enantiomerically pure, or be stereoisomeric or diastereo-
meric mixtures.

It is to be understood that the compounds provided herein
may contain chiral centers. Such chiral centers may be of
either the (R) or (S) configuration, or may be a mixture
thereof. It is to be understood that the chiral centers of the
compounds provided herein may undergo epimerization in
vivo. As such, one of skill in the art will recognize that
administration of a compound in its (R) form is equivalent,
for compounds that undergo epimerization in vivo, to
administration of the compound in its (S) form.

Optically active (+) and (=), (R)- and (S)-, or (D)- and
(L)-isomers may be prepared using chiral synthons or chiral
reagents, or resolved using conventional techniques, such as
chromatography on a chiral stationary phase.

As used herein, “isotopic composition” refers to the
amount of each isotope present for a given atom, and
“natural isotopic composition” refers to the naturally occur-
ring isotopic composition or abundance for a given atom.
Atoms containing their natural isotopic composition may
also be referred to herein as “non-enriched” atoms. Unless
otherwise designated, the atoms of the compounds recited
herein are meant to represent any stable isotope of that atom.
For example, unless otherwise stated, when a position is
designated specifically as “H” or “hydrogen”, the position is
understood to have hydrogen at its natural isotopic compo-
sition.

As used herein, “isotopically enriched” refers to an atom
having an isotopic composition other than the natural iso-
topic composition of that atom. “Isotopically enriched” may
also refer to a compound containing at least one atom having
an isotopic composition other than the natural isotopic
composition of that atom.

As used herein, “isotopic enrichment” refers to the per-
centage of incorporation of an amount of a specific isotope
at a given atom in a molecule in the place of that atom’s
natural isotopic abundance. For example, deuterium enrich-
ment of 1% at a given position means that 1% of the
molecules in a given sample contain deuterium at the
specified position. Because the naturally occurring distribu-
tion of deuterium is about 0.0156%, deuterium enrichment
at any position in a compound synthesized using non-
enriched starting materials is about 0.0156%. The isotopic
enrichment of the compounds provided herein can be deter-
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mined using conventional analytical methods known to one
of ordinary skill in the art, including mass spectrometry and
nuclear magnetic resonance spectroscopy.

Where the number of any given substituent is not speci-
fied (e.g., haloalkyl), there may be one or more substituents
present. For example, “haloalkyl” may include one or more
of the same or different halogens.

In the description herein, if there is any discrepancy
between a chemical name and chemical structure, the struc-
ture controls.

“Anti-cancer agents” refers to anti-metabolites (e.g.,
S5-fluoro-uracil, methotrexate, fludarabine), antimicrotubule
agents (e.g., vinca alkaloids such as vincristine, vinblastine;
taxanes such as paclitaxel, docetaxel), alkylating agents
(e.g., cyclophosphamide, melphalan, carmustine, nitrosou-
reas such as bischloroethylnitrosurea and hydroxyurea),
platinum agents (e.g. cisplatin, carboplatin, oxaliplatin,
IM-216 or satraplatin, CI-973), anthracyclines (e.g., doxo-
rubicin, daunorubicin), antitumor antibiotics (e.g., mitomy-
cin, idarubicin, adriamycin, daunomycin), topoisomerase
inhibitors (e.g., etoposide, camptothecins), anti-angiogen-
esis agents (e.g. Sutent® and Bevacizumab) or any other
cytotoxic agents, (estramustine phosphate, prednimustine),
hormones or hormone agonists, antagonists, partial agonists
or partial antagonists, kinase inhibitors, and radiation treat-
ment.

“Anti-inflammatory agents” refers to matrix metallopro-
teinase inhibitors, inhibitors of pro-inflammatory cytokines
(e.g., anti-TNF molecules, TNF soluble receptors, and 1[.1)
non-steroidal anti-inflammatory drugs (NSAIDs) such as
prostaglandin synthase inhibitors (e.g., choline magnesium
salicylate, salicylsalicylic acid), COX-1 or COX-2 inhibi-
tors), or glucocorticoid receptor agonists such as corticos-
teroids, methylprednisone, prednisone, or cortisone.

As used herein, the abbreviations for any protective
groups, amino acids and other compounds, are, unless
indicated otherwise, in accord with their common usage,
recognized abbreviations, or the [UPAC-IUB Commission
on Biochemical Nomenclature (see, Biochem. 1972, 11:942-
944).

B. COMPOUNDS

In certain embodiments, provided herein are compounds
of Formula I:

1
W\W1
W3 A

W4

I%

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R' and R? are each independently selected from hydrogen,
deuterium, halogen, hydroxyl and alkoxy, or R! and R?
together form —O;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';
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each Q' is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,

heterocyclylalkyl, —R*OR*, —R*OR*N(R")(R*), —R*N
RM(RY, —R“SR*, —R“C(J)R*, —R*C())OR*, —R*C(I)N
®R)(RY), —R“SO)R”, —RNRICIRY, —R“NR)IC()

OR*, —R*N(R®S(O)R"™, =NOR?, or —C(=NR")N(R*)
OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q? groups, in one embodiment, one to three Q> groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

Y is —(CR5R6)q—;

R’ and R® are each independently hydrogen, deuterium,

halo, alkyl, haloalkyl or hydroxyalkyl;

Zis O, S or NR”;

R7 is hydrogen, deuterium or alkyl;

each W is independently CR® or N;

R® is hydrogen, deuterium, halo or alkyl;

ring A is a monocyclic, bicyclic or tricyclic aryl, het-

eroaryl or heterocyclyl optionally substituted with one to
four substituents selected from Q7;

W!is Nor C;

W2 is N, NR®* or CR%?;

W3 is N, NR!%? or CR!%?;

W#is N, NR*'% or CR*'?;

R%%, R®2, R R!%® R!'% and R!'® are selected as

follows:

i) R%*, R'°“ and R*'“ are each independently hydrogen or
alkyl and R®”, R*®” and R''® are each independently
hydrogen, deuterium, oxo, hydroxyl, halo or alkyl; or

ii) R®* and R!°?, R® and R'°%, R®” and R'°?, R!%* and
R R'°“ and R'*? or R'°? and R*'? together with the
atoms to which they are attached form an aryl, het-
eroaryl or heterocyclyl ring, optionally substituted with
one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; and the remainder of R°%, R'°® and R''“ are
each independently hydrogen, deuterium or alkyl; and
the remainder of R%”, R*®” and R*!* are each indepen-
dently hydrogen, deuterium, halo or alkyl; or

iii) R?* and R'*®, R® and R'°?, R®® and R'%¢, R'** and
R!'¢ R!% and R!'® or R'°? and R!'? together with the
atoms to which they are attached form an aryl, het-
eroaryl or heterocyclyl ring optionally fused to a phenyl
ring optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R% and R®” or the remainder of R**“ and R*'? are
each independently hydrogen, deuterium or alkyl;

each Q7 is independently halo, deuterium, cyano, oxo,

thioxo, alkyl, haloalkyl, haloalkenyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocy-
clyl, heterocyclylalkyl, —R*OR*, —R*OR*OR*, —R*O-
R'NRMNR, —R*NER")(R?), —R*SR*, —R*C(DR%,
—R*C(J)OR*, —R*C(DHN(R")(R?), —R*C(HR*NR"(R?),
—R*C(HN(RMHOR*, —C(=NORMR*, —R*S(O)R",
—R*NRHC(DR™, —R*NR*C(I)OR*, —R*N(R")S(O)R™
or —C(=NR”)N(R*)OR”*, where the alkyl, haloalkyl,
aminoalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, and heterocyclyl groups are optionally substi-
tuted with one or more groups Q*; in one embodiment, one
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to three Q* groups, each Q* is independently selected from
halo, deuterium, hydroxyl, alkyl, haloalkyl and hydroxy-
alkyl;

R? is hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R” are each independently selected from (i) or (ii)
below:

(1) R” and R” are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(ii) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;

nis 1 or 2; and

q is an integer from 0-4,

wherein the compounds are selected such that: i) when W
is CH; W' is C; Z is S; R' is hydrogen, or hydroxyl and R>
is hydrogen, or R' and R? together form —O; then ring A is
not pyridine; ii) when W is CH; W' is N; Z is S; R! and R?
are hydrogen, then ring A is not pyrrolidine; iii) when W is
CH, Z is NH, R* and R? together form —0, q is 0, and R*
is pyridinyl, then ring A is not phenyl, iv) when W is CH, Z
is NH, R* and R? together form —0, q is 0, and R* is phenyl,
then ring A is not pyrrolidine, and v) when Z is N, one of R*
and R? is methyl and the other of R* and R*is H, q is 0, and
R? is pyridine, and W' is N, ring A cannot be piperidine,
1,2,3,4-tetrahydroisoquinoline, or isoindoline.

In certain embodiments, provided herein are compounds
of Formula I or pharmaceutically acceptable salts, solvates,
hydrates, clathrates, single stereoisomers, mixture of ste-
reoisomers or racemic mixture of stereoisomers thereof,
wherein:

R' and R? are each independently selected from hydrogen,
halogen, hydroxyl and alkoxy, or R' and R* together form
70.

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';

each Q' is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*OR", —R“OR*"NR"(R"), —R*“NR*)(R,
—R*SR*, —R*C(J)R*, —R*C(J)OR*, —R*C(INRM(R?),
—R*S(O)R”, —R*NRMHCIR*, —R*“NR"CIT)OR",
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—R*N(RMS(0),R”, =—NOR?, or —C(=NR*)N(R*)OR",
where the alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl
groups are optionally substituted with one or more Q°
groups, in one embodiment, one to three Q> groups; each Q°
is independently selected from halo, hydroxyl, alkyl,
haloalkyl and hydroxyalkyl;

Y is —(CR°R®),—;

R’ and R are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Z is O, S or NR7;

R7 is hydrogen or alkyl;

each W is independently CR® or N;

R® is hydrogen or alkyl;

ring A is aryl or heteroaryl, optionally substituted with one
to four substituents selected from Q7

W!is Nor C;

W2 is N, NR*? or CR®?;

W3 is N, NR!%? or CR!%?;

W#is N, NR*'% or CR*'?;

R%% R®%, R1%% R!%® R!“ and R!'* are selected as
follows:

i) R®%, R'°“ and R''* are each independently hydrogen or
alkyl and R®”, R*®” and R''® are each independently
hydrogen, oxo, hydroxyl, halo or alkyl; or

ii) R% and R*°%, R°? and R'°?, R®” and R'®*, or R'°® and
R!'? together with the atoms to which they are attached
form an aryl or heteroaryl ring, optionally substituted
with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; and the remainder of R®?, R'°* and R''# are
each independently hydrogen or alkyl; and the remain-
der of R”, R' and R''” are each independently
hydrogen, halo or alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*ORY, —R*OR*NR"(R?), —R*NR")(R?),
—R*SR*, —R*C(J)R*, —R"C(DOR”, —R“C(HNR"(R?),
—R*C(HN(RMHOR*, —R*S(O),R”, —R*NR"C(DHRT,
—R*NRMHCDOR”, —R*“NRMS(O),R™ or —C(—=NR*)N
(R"OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
groups Q*; in one embodiment, one to three Q* groups, each
Q* is independently selected from halo, hydroxyl, alkyl,
haloalkyl and hydroxyalkyl;

R9 is hydrogen or alkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R™ is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, heterocy-
clyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, or het-
eroaralkyl;

R” and R” are each independently selected from (i) or (ii)
below:

(1) R” and R”® are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or
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(ii) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q’ is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;

nis 1 or 2; and

q is an integer from 0-4,

wherein the compounds are selected such that when W is
CH; W'is C; Z is S; R! is hydrogen, or hydroxyl and R? is
hydrogen, or R! and R? together form —O; then ring A is not
pyridine.

In certain embodiments, provided herein are compounds
of Formula I wherein ring A is heteroaryl, n is 1 and the other
variables are as described elsewhere herein. In certain
embodiments, provided herein are compounds of Formula I
wherein ring A is heteroaryl, W' is N, n is 1 or 2 and the
other variables are as described elsewhere herein. In certain
embodiments, provided herein are compounds of Formula I
wherein ring A is heteroaryl, W' is C or N, n is 1 or 2,
provided that when W' is C, n is 1 and the other variables
are as described elsewhere herein.

In certain embodiments, provided herein are compounds
of Formula I, wherein ring A is bicyclic or tricyclic het-
eroaryl, and the other variables are as described elsewhere
herein.

In certain embodiments, provided herein are compounds
of Formula I or pharmaceutically acceptable salts, solvates,
hydrates, clathrates, single stereoisomers, mixture of ste-
reoisomers or racemic mixture of stereoisomers thereof,
wherein:

R' and R? are each independently selected from hydrogen,
halogen, hydroxyl and alkoxy;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
R

Y is —(CR°R®),—;

R® and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S or NR”;

R’ is hydrogen or alkyl;

each W is independently CR?® or N;

R?® is hydrogen, haloalkyl or alkyl;

ring A is aryl or heteroaryl, optionally substituted with one
to four substituents selected from Q7

W!is Nor C;

W2 is N, NR*? or CR%?;

W? is N, NR!°? or CR!%?;

W*is N, NR!'“ or CR!!?;

R%? R®?, R!0% R!% R!% gnd R''* are selected as
follows:

i) R®*, R'°? and R''“ are each independently hydrogen or
alkyl and R®?, R'° and R'!® are each independently
hydrogen, oxo, hydroxyl, halo or alkyl; or

i) R?* and R'°*, R°“and R'°*, R®” and R*®*, R°” and R'%*,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R''? together with the atoms to which they are attached

10

15

20

25

30

35

40

45

50

55

60

65

16

form an aryl, heteroaryl or heterocyclyl ring, optionally
substituted with one or more, in one embodiment, one
to three, in another embodiment, one, two or three
groups selected from Q% and the remainder of R*?,
R'“ and R''“ are each independently hydrogen or
alkyl; and the remainder of R%” R'°? and R*'? are each
independently hydrogen, halo or alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R“OR*, —R“OR"N(R")(R"), —R*“NR*)(R),
—R*SR*, —R*C(J)R*, —R"C(DOR”, —R“C(HNR"(R?),
—R*C(HN(RMHOR*, —R*S(O),R”, —R*NR"C(DHRT,
—R*NRMHCDOR”, —R*“NRMS(O),R™ or —C(—=NR*)N
(R"OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; in one embodiment, one to three Q* groups, each
Q* is independently selected from halo, hydroxyl, alkyl,
haloalkyl and hydroxyalkyl;

each R* is independently alkylene or a direct bond;

R" is alkyl;

each R” is independently hydrogen or alkyl;

R” and R are each independently hydrogen or alkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1 or2; and

q is an integer from 0-4,

wherein the compounds are selected such that when W is
CH; W' is C; Z is S; R' is hydrogen, or hydroxyl and R? is
hydrogen, or R! and R? together form —O; then ring A is not
pyridine.

In certain embodiments, the compounds of Formula I is
selected such that when W is CH; W' is C; Z is NH; R' and
R? together form —O; and q is 0, then ring A is not phenyl.
In certain embodiments, the compounds of Formula I is
selected such that when i) W is CH; W' is C; Z is S; R' is
hydrogen or hydroxyl and R? is hydrogen, or R' and R?
together form —O; then ring A is not pyridine and ii) when
W is CH; W' is C; Z is NH; R and R? together form —O;
and q is O, then ring A is not phenyl.

In certain embodiments, the compounds provided herein
are selected such that when W is CH; W' is C; Z is S; R! is
hydrogen, or hydroxyl and R? is hydrogen, or R' and R?
together form —O; then ring A is not a 6 membered
heteroaryl ring.

In certain embodiments, the compounds provided herein
are selected such that when W is CH; W' is C; Z is S; R' is
hydrogen, or hydroxyl and R? is hydrogen, or R' and R?
together form —O; then ring A is a fused bicyclic ring.

In certain embodiments, the compounds provided herein
are selected such that when Wis CH; W'is N; Zis S; R! and
R? are hydrogen, then ring A is not pyrrolidine.

In certain embodiments, the compounds provided herein
are selected such that when W is CH; W' is N; Zis S; R and
R? are hydrogen, then ring A is not 5-membered heterocy-
clyl.

In certain embodiments, the compounds provided herein
are selected such that when W is CH, Z is NH, R' and R
together form —0O, q is 0, and R* is pyridinyl, then ring A
is not phenyl.

In certain embodiments, the compounds provided herein
are selected such that when W is CH, Z is NH, R' and R?
together form —O, q is 0, and R* is nitrogen containing
heteroaryl, then ring A is not phenyl.
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In certain embodiments, the compounds provided herein
are selected such that when W is CH, Z is NH, R* and R?
together form —O, q is 0, and R* is monocyclic heteroaryl,
then ring A is not phenyl.

In certain embodiments, the compounds provided herein
are selected such that when W is CH, Z is NH, R' and R?
together form —O, q is 0, and R* is phenyl, then ring A is
not pyrrolidine.

In certain embodiments, the compounds provided herein
are selected such that when W is CH, Z is NH, R' and R?
together form —O, q is 0, and R* is phenyl, then ring A is
not nitrogen containing heterocyclyl.

In certain embodiments, the compounds provided herein
are selected such that when Z is N, one of R! and R® is
methyl and the other of R! and R? is H, q is 0, and R? is
pyridine, and W' is N, ring A cannot be piperidine, 1,2,3,
4-tetrahydroisoquinoline, or isoindoline.

In certain embodiments, the compounds provided herein
are selected such that when Z is N, one of R' and R? is
methyl and the other of R' and R? is H, q is 0, and R? is
pyridine, and W' is N, ring A cannot be nitrogen containing
heterocyclyl. In certain embodiments, the compounds pro-
vided herein are selected such that when Z is N, one of R*
and R? is methyl and the other of R' and R? is H, q is 0, and
R? is pyridine, and W' is N, ring A cannot be heterocyclyl.

In certain embodiments, provided herein are compounds
of Formula I, wherein R* and R? are each independently
selected from hydrogen and halogen. In certain embodi-
ments, R* and R? are each hydrogen. In certain embodi-
ments, R! is hydrogen and R? is halogen. In certain embodi-
ments, R' and R? are each halogen. In certain embodiments,
R! and R? are each independently selected from hydrogen
and fluorine. In certain embodiments, R* is alkoxy and R? is
hydrogen. In certain embodiments, R* is hydroxy and R? is
hydrogen.

In certain embodiments, R> is hydrogen or alkyl. In
certain embodiments, R is hydrogen or methyl. In certain
embodiments, R? is hydrogen.

In certain embodiments, R* is cycloalkyl, aryl, heterocy-
clyl or heteroaryl, where R* is optionally substituted with
one or more, in one embodiment, one to three, in another
embodiment, one, two or three groups selected from Q;
each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
R, each R* is independently alkylene or a direct bond; and
each R* is independently hydrogen or alkyl. In certain
embodiments, R* is cycloalkyl or heterocyclyl, where R* is
optionally substituted with one or more Q*.

In certain embodiments, R* is cyclohexyl, tetrahydrofu-
ryl, pyridinyl, phenyl, morpholinyl, cyclopentyl, piperidinyl,
tetrahydro-2H-pyranyl or 2,3-dihydro-1H-indenyl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q'; each Q' is independently halo,
oxo, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl, —NOH,
—R“OR" or —R*C(O)R™, each R* is independently alkylene
or a direct bond; and each R* is independently hydrogen or
alkyl.

In certain embodiments, R* is cycloalkyl, optionally sub-
stituted with one, two or three groups selected from Q'; each
Q' is independently halo, oxo, alkyl, haloalkyl, hydroxy-
alkyl, cycloalkyl, —NOH, —R*OR* or —R*C(O)R", each
R* is independently alkylene or a direct bond; and each R*
is independently hydrogen or alkyl.

In certain embodiments, R* is cyclohexyl, optionally
substituted with hydroxyl.
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In certain embodiments, Y is direct bond or (CR’R%) s
R’ and R® are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl. In certain embodiments, Y is
direct bond or (CR5R6)q—; R’ and R® are each indepen-
dently hydrogen, alkyl or hydroxyalkyl. In certain embodi-
ments, Y is direct bond, —CH,—, —CH(CH;)}— or —CH
(CH,OH)—.

In certain embodiments, Z is O, S or NH. In certain
embodiments, Z is O or S.

In certain embodiments, each W is independently CR® or
N; and R® is hydrogen, halo or alkyl. In certain embodi-
ments, each W is CR™; and R® is hydrogen or alkyl. In certain
embodiments, each W is CH.

In certain embodiments, ring A is aryl or heteroaryl,
optionally substituted with one or two substituents selected
from Q?; where Q* is heteroaryl, —R*“C())N(R*)(R®), or
—R*N(R*)C(I)R*, where when Q* is the heteroaryl, it is
optionally substituted with one or more alkyl;

each R” is independently alkylene or a direct bond;

each R™ is independently hydrogen or alkyl;

R” and R* are each independently hydrogen or alkyl; and

Jis O, NR” or S.

In certain embodiments, ring A is heteroaryl, optionally
substituted with one or two substituents selected from Q?;
where Q? is heteroaryl, —R*C(I)N(R*)(R?), or —R*N(R™)
C(I)R™, where when Q* heteroaryl, it is optionally substi-
tuted with one or more alkyl;

each R* is independently alkylene or a direct bond;

each R™ is independently hydrogen or alkyl;

R” and R* are each independently hydrogen or alkyl; and

Jis O, NR* or S.

In certain embodiments, provided herein are compounds
of Formula I:

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
halogen, hydroxyl and alkoxy, or R' and R* together form

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q*;

each Q' is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*OR*, —R*OR*N(R")(R?), —R*N(R*)(R?),
—R“SR*, —R*“C(J)R*, —R*C(J)OR™, —R“C(IHNR")(R?),
—R*S(O)R", —R*NRHCIRY, —R*NRHC(IOR*,
—R*N(RMS(0),R”, =—NOR?, or —C(=NR*)N(R*)OR",
where the alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl
groups are optionally substituted with one or more Q°
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groups, in one embodiment, one to three Q° groups; each Q>
is independently selected from halo, hydroxyl, alkyl,
haloalkyl and hydroxyalkyl;

Y is —(CR5R6)q—;

R> and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S or NR;

R’ is hydrogen or alkyl;

each W is independently CR?® or N;

R?® is hydrogen, halo, haloalkyl or alkyl;

ring A is a bicyclic or tricyclic heteroaryl or heterocyclyl
optionally substituted with one to four substituents selected
from Q?;

W!is N or C;

W2 is N, NR*? or CR%?;

W3 is N, NR!°% or CR!%?;

W* is N, NR!** or CR!'?;

R%? R®?, R!0% R!% R!% gnd R''* are selected as
follows:

)R and R'°?, R%* and R*““, R®” and R'°?, R®? and R'%*,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R''? together with the atoms to which they are attached
form an aryl, heteroaryl or heterocyclyl ring, optionally
substituted with one or more, in one embodiment, one
to three, in another embodiment, one, two or three
groups selected from Q?; and the remainder of R®?,
R'° and R''* are each independently hydrogen or
alkyl; and the remainder of R®”, R'°? and R!'? are each
independently hydrogen, halo or alkyl; or

ii) R%* and R'°%, R and R'°?, R®* and R'%?, R'°? and
Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and Rllb
together with the atoms to which they are attached form
an aryl, heteroaryl or heterocyclyl ring optionally fused
to a phenyl ring optionally substituted with one or
more, in one embodiment, one to three, in another
embodiment, one, two or three groups selected from
Q% and the remainder of R%* and R®” or the remainder
of R''“ and R''? are each independently hydrogen or
alkyl;

each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, haloalkenyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, het-
erocyclyl, heterocyclylalkyl, —R*“OR*, —R*OR“OR?,
—R*OR*N(R")(R?), —R*N(R*)(R%), —R*SR*, —R*C
DR, —R*C(IHOR™, —R*C(HNR(R?), —R*C(J)
R*'NRM(R?), —R*“C(IHN(R"OR*, —C(—NOR*)R",
—R*S(O)R", —R"N(RMC(DHR*, —R*N(R*)C(JHOR?,
—R*NRHS(O),R” or —C(—=NR")N(R*)OR*, where
the alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl, heteroaryl, and hetero-
cyclyl groups are optionally substituted with one or
more groups Q% in one embodiment, one to three Q*
groups, each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

R? is hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

10

15

20

25

30

35

40

45

50

55

60

65

20

R” and R* are each independently selected from (i) or (ii)
below:

(1) R” and R* are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(i) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1 or2; and

q is an integer from 0-4,

wherein the compound is selected such that when Z is N,
one of R! and R? is methyl and the other of R* and R? is H,
q is 0, and R? is pyridine, and W' is N, ring A cannot be
1,2,3,4-tetrahydroisoquinoline, or isoindoline

In certain embodiments, W' is N. In certain embodiments,
W!is C.

In certain embodiments, W? is N or CR®®, where R*® is
hydrogen oxo, hydroxyl or alkyl. In certain embodiments,
W2 is N or CR**”, where R*“” is hydrogen or alkyl. In certain
embodiments, W* is N or CR!'?, where R!'? is hydrogen or
alkyl. In certain embodiments, W? is CR®?; W* is CR'%*; W*
is N or CR'*?; where R®? and R'°” together with the carbon
atoms on which they are substituted form an aryl or het-
eroaryl ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one, two
or three groups selected from Q2 R''? is hydrogen or alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,

haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, hetero-
cyclylalkyl, —R*OR™, —R*OR*N(R")(R?), —R*N(R*)
(R%), —R*SR*, —R*C(DR*, —R“C(J)OR™, —R*C(J)
NR")(R), —R*C(HN(R”)OR*, —R*S(O),R", —R*N
RHCORY, —R*“NRHCDOR*, —R*N(R"HS(O)R™
or —C(=NR»)N(R*)OR*, where the alkyl, haloalkyl,
aminoalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heteroaryl, and heterocyclyl groups are optionally
substituted with one or more Q* groups; each Q* is
independently selected from halo, hydroxyl, alkyl,
haloalkyl and hydroxyalkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl;

each R” is independently hydrogen or alkyl;

R” and R are each independently hydrogen or alkyl;

Jis O, NR” or S; and

each t is independently an integer from 0-2.

In certain embodiments, W? is CR®?; W is CR'®%; W is
N; where R?” and R'°” together with the carbon atoms on
which they are substituted form an aryl or heteroaryl ring,
optionally substituted with one or two groups selected from
Q?, where Q? is as defined elsewhere herein. In certain
embodiments, each Q” is independently halo, cyano, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl, het-
eroaryl, heterocyclyl, —R“OR™, —R“N(R*)(R*), —R“SR”,
—R*C()R*, —R*C()OR™, —R*CI)N(R*)(R"), —R*C(J)
N(R”)OR*, —R*S(0),R", —R*N(R*)C(DHR*, —R*N(R"C
DMHOR*, —R*NRHS(O)R™ or —C(=NR"N(R"HOR,
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where the alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, heteroaryl, and heterocyclyl groups are option-
ally substituted with one or more Q* groups; each Q* is
independently selected from halo, hydroxyl, alkyl, haloalkyl
and hydroxyalkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl;

each R™ is independently hydrogen or alkyl;

R” and R” are each independently hydrogen or alkyl;

Jis O, NR* or S; and

each t is independently an integer from 0-2.

In certain embodiments, n is 1 or 2. In certain embodi-
ments, n is 1. In certain embodiments, n is 2.

In certain embodiments, q is an integer from 0-4. In
certain embodiments, q is 0-3. In certain embodiments, q is
0-2. In certain embodiments, q is 0, 1 or 2. In certain
embodiments, q is 0. In certain embodiments, q is 1. In
certain embodiments, q is 2.

In certain embodiments, provided herein are compounds
of Formula I or pharmaceutically acceptable salts, solvates,
hydrates, clathrates, single stereoisomers, mixture of ste-
reoisomers or racemic mixture of stereoisomers thereof,
wherein:

R' and R? are each independently selected from hydrogen,
alkoxy and halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, aryl, heterocyclyl or heteroaryl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q*;

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
RY

Y is direct bond or —(CR’R?) s

R> and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S, or NR7;

R’ is hydrogen or alkyl;

each W is independently CR® or N;

R® is hydrogen, haloalkyl or alkyl;

ring A is aryl or heteroaryl;

W!is Nor C;

W2 is N, NR*? or CR%?;

W? is N, NR!°? or CR!%?;

W*is N, NR!'“ or CR!!?;

R%? R®?, R!0% R!% R!% gnd R''* are selected as
follows:

i) R®*, R'°? and R''“ are each independently hydrogen or
alkyl; and R®?, R'°? and R'!® are each independently
hydrogen, oxo, hydroxyl, halo or alkyl; or

i) R?* and R'°*, R°“and R'°*, R®” and R*®*, R°” and R'%*,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R''? together with the atoms to which they are attached
form an aryl or heteroaryl ring, optionally substituted
with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; the remainder of R°%, R'°* and R''“ are each
independently hydrogen or alkyl; the remainder of R®”
R!'°? and R!'? are each independently hydrogen, halo or
alkyl;

each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*OR", —R“OR*"NR"(R"), —R*“NR*)(R,
—R*SR*, —R*C(J)R*, —R*C(J)OR*, —R*C(INRM(R?),
—R*“C(HN(RMHOR*, —R*S(O),R”, —R*NR*C()R",
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—R*NRMHCDOR”, —R*“NRMS(O),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R* is independently alkylene or a direct bond;

R" is alkyl;

each R™ is independently hydrogen or alkyl;

R” and R* are each independently hydrogen or alkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1; and

q is an integer from 0-2.

In certain embodiments, provided herein are compounds
of Formula II

I
1

R! R?
/WZ\W1><(WIZ /R3
w3 AJ >—N
\ 4 W\W/ N/ \

w Y—R*

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
alkoxy and halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';

each Q! is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R“OR*N(R")(R*), —R*N
RM(R?), —R*SR*, —R*C(J)R*, —R*C()OR*, —R*C(J)N
®R)(R), —R“SO)R”, —RNRICIRY, —R“NRICQ)
OR*, —R*N(R®S(O)R"™, =NOR?, or —C(=NR")N(R*)
OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q? groups, in one embodiment, one to three Q> groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

Y is —(CR5R6)q—;

R’ and R are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S, or NR7;

R7 is hydrogen or alkyl;

each W is independently CR® or N;

R® is hydrogen, haloalkyl or alkyl;

ring A is aryl or heteroaryl, optionally substituted with one
to four substituents selected from Q2

W'is NorC;

W2 is N, NR*? or CR®?;

W3 is N, NR!%? or CR!%?;

W*is N, NR'“ or CR?;
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R%? R®?, R!0% R!% R!% gnd R''* are selected as

follows:

i) R®*, R'°? and R''“ are each independently hydrogen or
alkyl and R®”, R*® and R''® are each independently
hydrogen or Q; or

i) R** and R'°?, R°*and R'®*, R®” and R*®*, R°” and R'%*,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R''? together with the atoms to which they are attached
form an aryl or heteroaryl ring, optionally substituted
with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; the remainder of R°“ or R''“ is hydrogen or
alkyl; and the remainder of R°” or R'*? is independently
hydrogen or Q?;

each Q” is independently halo, deuterium, cyano, oxo,

thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, haloalkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocy-
clyl, heterocyclylalkyl, —R*OR*, —R*OR*OR*, —R*O-

RNR)(R?), —RNR)R), —R“SRY, —R“‘COR",
—R*C(T)OR*, —R“C(HNR*)(R?), —R“C(HR“NR*)(R?),
—RCON(R)ORY, —C(=NORMR*, —R“S(O)R",

—R*NRHC(DR™, —R*NR*C(IOR*, —R*N(R")S(O)R™
or —C(=NR”)N(R*)OR”*, where the alkyl, haloalkyl,
aminoalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, and heterocyclyl groups are optionally substi-
tuted with one or more Q* groups; each Q* is independently
selected from halo, hydroxyl, alkyl, haloalkyl and hydroxy-
alkyl;

each R is independently hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R” are each independently selected from (i) or (ii)
below:

(1) R” and R” are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(ii) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis 0, NR” or S;

each t is independently an integer from 0-2; and

q is an integer from 0-2;

wherein the compounds are selected such that when 1) W
is CH; W' is C; Z is S; R' is hydrogen, or hydroxyl and R>
is hydrogen, or R* and R? together form —O; then ring A is
not pyridine and ii) when W is CH; W' is C; Z is NH; R* and
R? together form —O; and q is 0, then ring A is not phenyl.

In certain embodiments, provided herein are compounds
of Formula II wherein each Q' is independently halo, oxo,
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alkyl, haloalkyl, hydroxyalkyl, cycloalkyl, —NOH,
—R*OR™ or —R*C(O)R*; each R” is independently alkylene
or a direct bond; each R™ is independently hydrogen or alkyl;
and the other variables are as described elsewhere herein. In
certain embodiments, provided herein are compounds of
Formula II wherein ring A is heteroaryl optionally substi-
tuted with one to four substituents selected from Q?; n is 1
and the other variables are as described elsewhere herein.

In certain embodiments, provided herein are compounds
of Formula II

I

R! R?
W, 3
/Wz\w1><( jiz /R
w3 AJ >—N
\ /
W W\W/ N \Y—R4

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
alkoxy and halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q*;

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR* or —R*C(O)
RY

Y is —(CR5R6)q—;

R’ and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S, or NR”;

R7 is hydrogen or alkyl;

each W is independently CR® or N;

R® is hydrogen, halo, haloalkyl or alkyl;

ring A is aryl or heteroaryl, optionally substituted with one
to four substituents selected from Q2

W'is NorC;

W2 is N, NR*? or CR®?;

W3 is N, NR!°% or CR!%?;

W*is N, NR'“ or CR?;

R%%, R®2, R R!%® R!'% and R!'® are selected as
follows:

i) R%*, R'°“ and R*'“ are each independently hydrogen or
alkyl and R®”, R*®” and R''® are each independently
hydrogen, oxo, hydroxyl, halo or alkyl; or

ii)R® and R'°?, R®? and R'°?, R?? and R'°, R®® and R1°?,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R!'? together with the atoms to which they are attached
form an aryl or heteroaryl ring, optionally substituted
with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected
from Q?; the remainder of R°4, R'°* and R''“ are each
independently hydrogen or alkyl; the remainder of R®?
R'“? and R'** are each independently hydrogen, halo or
alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*ORY, —R*OR*NR"(R?), —R*NR")(R?),
—R*SR*, —R*C(J)R*, —R"C(DOR”, —R“C(HNR"(R?),
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—R*“C(HN(RMHOR*, —R*S(O),R”, —R*NR*C()R",
—R*NRHC(DOR*, —R*N(RMHS(O),R™ or —C(—NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl;

each R™ is independently hydrogen or alkyl;

R” and R are each independently hydrogen or alkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2; and

q is an integer from 0-2.

In certain embodiments, provided herein are compounds
of Formula II wherein ring A is heteroaryl optionally sub-
stituted with one to four substituents selected from Q* and
the other variables are as described elsewhere herein.

In certain embodiments, compound of formula II us
selected such that: i) when W is CH; W' is N; Z is S; R and
R? are hydrogen, then ring A is not pyrrolidine; ii) when W
is CH, Z is NH, R* and R? together form —0O, q is 0, and R*
is phenyl, then ring A is not pyrrolidine, and iii) when Z is
N, one of R and R? is methyl and the other of R and R? is
H, qis 0, and R? is pyridine, and W' is N, ring A cannot be
isoindoline.

In certain embodiments, provided herein are compounds
of Formula II, wherein ring A is bicyclic or tricyclic het-
eroaryl, and the other variables are as described elsewhere
herein.

In certain embodiments, provided herein are compounds
of Formula II or pharmaceutically acceptable salts, solvates,
hydrates, clathrates, single stereoisomers, mixture of ste-
reoisomers or racemic mixture of stereoisomers thereof,
wherein:

R' and R? are each independently selected from hydrogen,
alkoxy and halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q*;

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
RY

Y is —(CR5R6)q—;

R> and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Zis O, S, or NR”;

R’ is hydrogen or alkyl;

each W is independently CR® or N;

R® is hydrogen, halo, haloalkyl or alkyl;

ring A is heteroaryl or heterocyclyl, optionally substituted
with one to four substituents selected from Q?;

W!is Nor C;

W2 is N, NR®# or CR*?;

W? is N, NR!°? or CR!%?;

W* is N, NR!** or CR!'?;

R%?, R%%2, R!0? R!% R!“ gnd R!'? are selected as
follows:

1) R%, R*°? and R''“ are each independently hydrogen or
alkyl and R®”, R*® and R''® are each independently
hydrogen, oxo, hydroxyl, halo or alkyl; or

i) R?* and R'°*, R°“and R'°*, R®” and R*®*, R°” and R'%*,
RlOa and Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and
R!'? together with the atoms to which they are attached
form an aryl, heteroaryl or heterocyclyl ring, optionally
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substituted with one or more, in one embodiment, one
to three, in another embodiment, one, two or three
groups selected from Q?; the remainder of R®%, R'%“
and R'' are each independently hydrogen or alkyl; the
remainder of R®” R!°? and R''? are each independently
hydrogen, halo or alkyl; or

iii) R?* and R'°®, R®* and R'°“, R®? and R'°?, R'** and

Rlla, RlOb and Rlla, RlOa and Rllb or RlOb and Rllb
together with the atoms to which they are attached form
an aryl, heteroaryl or heterocyclyl ring optionally fused
to a phenyl ring optionally substituted with one or
more, in one embodiment, one to three, in another
embodiment, one, two or three groups selected from
Q?; and the remainder of R%* and R®? or the remainder
of R''“ and R''? are each independently hydrogen or
alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R"OR*, —R"OR"OR*, —R“OR*N(R*)(R),
—R"NR")([R"), —R*SR*, —R“C(J)R*, —R*C(I)OR",
—R*C(HONRM(R?), —R*C(HR*N(R")(R?), —R*C(IIN(R?")
OR", —C(=NOR™R”, —R”S(0),R", —R"N(R"C(IR",
—R*NRHCDOR*, —R*NR*)S(O),R™ or —C(—NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R" is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R™ is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R* are each independently selected from (i) or (ii)
below:

(1) R” and R* are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(i) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2; and

q is an integer from 0-2;

wherein the compounds are selected such that when W is
CH; W' is N; Z is S; R* and R? are hydrogen, then ring A is
not pyrrolidine.

In certain embodiments, provided herein are compounds of
Formula II or pharmaceutically acceptable salts, solvates,
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hydrates, clathrates, single stereoisomers, mixture of ste-
reoisomers or racemic mixture of stereoisomers thereof,
wherein:

R' and R? are each independently selected from hydrogen,
alkoxy and halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, cycloalkenyl, aryl, heterocyclyl or het-
eroaryl, where R* is optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,

one, two or three groups selected from Q';

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
R

Y is (CR5R6)

> and R° are each 1ndependently hydrogen, halo, alkyl,

haloalkyl or hydroxyalkyl;

Zis O, S, or NR7;

R’ is hydrogen or alkyl;

each W is independently CR?® or N;

R?® is hydrogen, halo, haloalkyl or alkyl;

ring A is bicyclic heteroaryl or heterocyclyl, optionally
substituted with one to four substituents selected from Q7;

W!is Nor C;

W2 is N, NR*? or CR%?;

W3 is CR!%?;

W*is N;

R%?, R%?, and R'°% are selected as follows:

R%? and R'°? or R®? and R!%?, together with the atoms to
which they are attached, form an aryl, heteroaryl or hetero-
cyclyl ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one, two
or three groups selected from Q?; the remainder of R°* and
R!'%? is hydrogen or alkyl;

each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R"OR*, —R"OR"OR*, —R“OR*N(R*)(R),
—R*NR")(R"), —R*SR*, —R“C(J)R*, —R*C(J)OR",
—R*C(HNRM(R?), —R*C(HR*NR")(R?), —R*C(JIN(R")
OR", —C(=NOR™R”, —R”*S(O)R", —R“N(R"C(IR",
—R*NRHC(DOR*, —R*N(RMHS(O),R™ or —C(—NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R” are each independently selected from (i) or (ii)
below:

(1) RY and R? are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(ii) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
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ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2; and

q is an integer from 0-2.

In certain embodiments, provided herein are compounds
of Formula II wherein W* is N; W2 is N, NR”“ or CR®?; W*>
is CR°?; and R°? and R'°” or R®® and R'°?, together with the
atoms to which they are attached, form an aryl, heteroaryl or
heterocyclyl ring, optionally substituted with one or more, in
one embodiment, one to three, in another embodiment, one,
two or three groups selected from Q2 and the other variables
are as described elsewhere herein.

In certain embodiments, provided herein are compounds
of Formula II wherein R* is cycloalkyl, optionally substi-
tuted with one or more, in one embodiment, one to three, in
another embodiment, one, two or three groups selected from
Q'; each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR* or —R*C(O)
R% Y is —(CR5R6)q—;

each R” is independently alkylene, alkenylene or a direct
bond;

each R™ is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; and

q is 0; and the other variables are as described elsewhere
herein.

In certain embodiments, provided herein are compounds
of Formula IIT

I
R! R2

\yY I %/

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
halogen, alkoxy and hydroxyl;

R? is hydrogen or alkyl;

R* is cycloalkyl, aryl, heterocyclyl or heteroaryl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q';

each Q' is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R*OR*N(R")(R*), —R*N
RM(RY, —R“SR*, —R“C(J)R*, —R*C())OR*, —R*C(I)N
RMH(R?, —R*S(O)R”, —R*NR"C(HR*, —R*NR"C(J)
OR*, —R“N(RM)S(0)R"™, =NOR¥, or —C(—=NR*)N(R*)
OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more

R*
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Q? groups, in one embodiment, one to three Q* groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;
Y is —(CR5R6) —
R® and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;
Z is O, S or NH;
each W is independently CR® or N;
R® is hydrogen, halo, haloalkyl or alkyl;
ring A is heteroaryl or heterocyclyl, optionally substituted
with one to four substituents selected from Q7;
W2 is N or CR%?;
W? is N or CR!%%;
W#is N or CR!!?;
R%%, R1°% and R*'? are selected as follows:
i) R®%, R'°? and R'!? are each independently hydrogen or
Q3 or

i) R®? and R'°” or R'? and R''? together with the atoms
to which they are attached form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R®”, R1°? and R''? is hydrogen or Q?;

each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, haloalkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R*OR*OR*, —R*OR*N(R*)
(R, —R"NR")(R"), —R*SR*, —R*C(I)R*, —R*C(J)OR?,
—R*C(HNRM(R?), —R*C(HR*NR")(R?), —R*C(JIN(R")
OR", —C(=NOR™R”, —R”*S(O)R", —R“N(R"C(IR",
—R*NRMHCDOR”, —R*N(RMHS(0),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

R? is hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R* is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R are each independently selected from (i) or (ii)
below:

(1) RY and R? are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(ii) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q’ is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;
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nis 1 or2; and

q is an integer from 0-4.

In certain embodiments, provided herein are compounds
of Formula 11 wherein each Q" is independently halo, oxo,
alkyl, haloalkyl, hydroxyalkyl, cycloalkyl, —NOH,
—R“OR™ or —R*C(O)R™; each R” is independently alkylene
or a direct bond; each R* is independently hydrogen or alkyl;
and the other variables are as described elsewhere herein.

In certain embodiments, provided herein are compounds
of Formula IIT

al 11
{ \NyY et

or pharmaceutically acceptable salts, solvates, hydrates,
clathrates, single stereoisomers, mixture of stereoisomers or
racemic mixture of stereoisomers thereof, wherein:

R! and R? are each independently selected from hydrogen,
halogen, alkoxy and hydroxyl;

R? is hydrogen or alkyl;

R* is cycloalkyl, aryl, heterocyclyl or heteroaryl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q';

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR* or —R*C(O)
RY

Y is —(CR°R®),—;

R’ and R are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Z is O, S or NH;

each W is independently CR® or N;

R® is hydrogen, halo, haloalkyl or alkyl;

ring A is heteroaryl, optionally substituted with one to
four substituents selected from Q?;

W2 is N or CR®?;

W3 is N or CR!%?;

W*is N or CR!!%;

R®?, R1%% and R'? are selected as follows:

i) R®?, R'°% and R!!? are each independently hydrogen,

oxo, hydroxyl, halo or alkyl; or

ii) R%” and R'% or R'°? and R!!? together with the atoms

to which they are attached form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R®”, R°? and R''? is hydrogen, halo or alkyl;
each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*ORY, —R*OR*NR"(R?), —R*NR")(R?),
—R*SR*, —R*C(J)R*, —R"C(DOR”, —R“C(HNR"(R?),
—R*C(HN(RMHOR*, —R*S(O),R”, —R*NR"C(DHRT,
—R*NRMHCDOR”, —R*“NRMS(O),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;
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each R” is independently alkylene or a direct bond;
R" is alkyl;
each R™ is independently hydrogen or alkyl;
R” and R are each independently hydrogen or alkyl;
Jis O, NR* or S;
each t is independently an integer from 0-2;
nis 1 or 2; and
q is an integer from 0-4.
In certain embodiments, compound of Formula III is
selected such that: i) when W is CH; Z is S; R* and R? are
hydrogen, then ring A is not pyrrolidine; ii) when W is CH,
Z is NH, R! and R? together form —O, q is 0, and R* is
phenyl, then ring A is not pyrrolidine; and iii) when Z is NH,
one of R* and R? is methyl and the other of R* and R? is H,
qis 0, and R? is pyridine, and W* is N, ring A cannot be A
cannot be piperidine, 1,2,3.4-tetrahydroisoquinoline, or
isoindoline.
In certain embodiments, provided herein are compounds
of Formula III wherein ring A is heteroaryl and the other
variables are as described elsewhere herein. In certain
embodiments, provided herein are compounds of Formula
111, wherein ring A is bicyclic or tricyclic heteroaryl, and the
other variables are as described elsewhere herein.
In certain embodiments, provided herein are compounds
of Formula III or pharmaceutically acceptable salts, sol-
vates, hydrates, clathrates, single stereoisomers, mixture of
stereoisomers or racemic mixture of stereoisomers thereof,
wherein
R' and R? are each independently selected from hydrogen
or halogen;
R? is hydrogen or alkyl;
R* is cycloalkyl, optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';
each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR”* or —R*C(O)
R
Y is —(CR5R6)q—;
R® and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;
Z is O, S, or NH;
each W is independently CR?® or N;
R?® is hydrogen, halo, haloalkyl or alkyl;
ring A is heteroaryl optionally substituted with one to four
substituents selected from Q?;
W2 is N or CR®?;
W3 is N or CR'°?;
W*is N or CR'?;
R®2, R!°% and R!? are selected as follows:
i) R??, R'? and R''® are each independently hydrogen or
Q3 or

ii) R® and R'°? or R'°” and R''?, together with the atoms
to which they are attached, form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R%?, R'°” and R'*? is hydrogen or Q%

each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R*OR", —R“OR*"NR"(R"), —R*“NR*)(R,
—R*SR*, —R*C(J)R*, —R*C(J)OR*, —R*C(INRM(R?),
—R*“C(HN(RMHOR*, —R*S(O),R”, —R*NR*C()R",
—R*NRMHCDOR”, —R*N(RMHS(0),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
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erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl;

each R” is independently hydrogen or alkyl;

R” and R* are each independently hydrogen or alkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;

nis 1 or2; and

q is an integer from 0-2.

In certain embodiments, provided herein are compounds
of Formula III or pharmaceutically acceptable salts, sol-
vates, hydrates, clathrates, single stereoisomers, mixture of
stereoisomers or racemic mixture of stereoisomers thereof,
wherein

R! and R? are each independently selected from hydrogen
or halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q*;

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR* or —R*C(O)
RY

Y is —(CR5R6)q—;

R’ and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Z is O, S, or NH;

each W is independently CR® or N;

R® is hydrogen, halo, haloalkyl or alkyl;

ring A is heteroaryl optionally substituted with one to four
substituents selected from Q?;

W?2is N or CR??;

W3 is N or CR!%?;

W*is N or CR*'?;

R®?, R1%% and R'? are selected as follows:

i) R®”, R'°” and R''? are each independently hydrogen,

oxo, hydroxyl, halo or alkyl; or

i) R®” and R'°? or R'°® and R''?, together with the atoms

to which they are attached, form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R®?, R'°” and R**? is hydrogen, halo or alkyl;
each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R“OR*, —R“OR"N(R")(R"), —R*“NR*)(R),
—R*SR*, —R*C(J)R*, —R*C()OR*, —R*C(HINRM(R?),
—R*C(HN(RMHOR*, —R*S(O),R”, —R*NR"C(DHRT,
—R*NRHCDOR*, —R*NR*)S(O),R™ or —C(—NR*)N
(R"OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene or a direct bond;

R" is alkyl;

each R” is independently hydrogen or alkyl;

R” and R are each independently hydrogen or alkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1 or2; and

q is an integer from 0-2.
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In certain embodiments, provided herein are compounds
of Formula III or pharmaceutically acceptable salts, sol-
vates, hydrates, clathrates, single stereoisomers, mixture of
stereoisomers or racemic mixture of stereoisomers thereof,
wherein:
R' and R? are each independently selected from hydrogen,
halogen, alkoxy and hydroxyl;
R? is hydrogen or alkyl;
R* is cycloalkyl, aryl, heterocyclyl or heteroaryl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q*;
each Q' is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R“OR*N(R")(R*), —R*N
RMH(R?), —R“SR*, —R“C(J)R*, —R*C())OR*, —R*C(I)N
RMHR?), —R*S(O)R™, —R*N(RC(JHR*, —R*N(R"C(J)
OR*, —R*N(R")S(0)R", =NOR¥?, or —C(—=NR*)N(R*)
OR*, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q? groups, in one embodiment, one to three Q* groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;
Y is —(CR5R6)q—;
R> and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;
Z is O, S or NH;
each W is independently CR® or N;
R?® is hydrogen, halo, haloalkyl or alkyl;
ring A is heteroaryl optionally substituted with one to four
substituents selected from Q?;
W2 is N or CR%?;
W? is N or CR!%%;
W*is N or CR'?;
R%%, R1°% and R'? are selected as follows:
) R?, R*°” and R''? are each independently hydrogen, or
Q3 or

i) R®? and R'°” or R'? and R''? together with the atoms
to which they are attached form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-
der of R%?, R'°” and R'*? is hydrogen or Q%

each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, haloalkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R“OR*OR*, —R“OR*N(R”)
(R?), —R*N(R")(R?), —R*SR*, —R*C(I)R*, —R*C(J)OR?,
—R*“C(HNRMN(R?), —R*C(DHR*“NR)(R?), —R*C(IHN(R”)
OR", —C(=NOR®R*, —R*S(O)R™, —R*N(R*C(I)R%,
—R*NRMHCDOR”, —R*N(RMHS(0),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

R? is hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R™is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;
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each R™ is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R* are each independently selected from (i) or (ii)
below:

(1) R” and R* are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(i) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1; and

q is an integer from 0-4.

In certain embodiments, provided herein are compounds
of Formula III or pharmaceutically acceptable salts, sol-
vates, hydrates, clathrates, single stereoisomers, mixture of
stereoisomers or racemic mixture of stereoisomers thereof,
wherein:

R! and R? are each independently selected from hydrogen,
halogen, alkoxy and hydroxyl;

R? is hydrogen or alkyl;

R* is cycloalkyl, aryl, heterocyclyl or heteroaryl, where
R*is optionally substituted with one or more, in one embodi-
ment, one to three, in another embodiment, one, two or three
groups selected from Q';

each Q' is independently halo, oxo, alkyl, haloalkyl,
hydroxyalkyl, cycloalkyl, —NOH, —R“OR* or —R*C(O)
RY Y is —(CR°R®),—;

R’ and R° are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Z is O, S or NH;

each W is independently CR® or N;

R® is hydrogen, halo, haloalkyl or alkyl;

ring A is heteroaryl or heterocyclyl optionally substituted
with one to four substituents selected from QZ;

W2 is N or CR®?;

W3 is N or CR!%%;

W*is N or CR*'?;

R®?, R1% and R!'*® are selected as follows:

i) R®?, R'°% and R!!? are each independently hydrogen,

oxo, hydroxyl, halo or alkyl; or

ii) R%” and R'% or R'°? and R!!? together with the atoms

to which they are attached form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-

der of R®”, R°? and R''? is hydrogen, halo or alkyl;
each Q7 is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkylalkyl, cycloalkenylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycly-
lalkyl, —R"OR*, —R"OR"OR*, —R“OR*N(R*)(R),
—R"NR")([R"), —R*SR*, —R“C(J)R*, —R*C(I)OR",
—R*C(HONRM(R?), —R*C(HR*N(R")(R?), —R*C(IIN(R?")
OR", —C(=NOR™R”, —R”S(0),R", —R"N(R"C(IR",
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—R*NRMHCDOR”, —R*N(RMHS(0),R™ or —C(—=NR*)N
(R")OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R" is alkyl;

each R™ is independently hydrogen or alkyl;

R” and R are each independently hydrogen or alkyl;

Jis O, NR* or S;

each t is independently an integer from 0-2;

nis 1 or 2; and

q is an integer from 0-4;

wherein the compounds are selected such that when 1)
when W is CH; W' is C; Z is S; R! is hydrogen, or hydroxyl
and R? is hydrogen, or R and R? together form —O; then
ring A is not pyridine and i) W is CH; W' is N; Z is S; R*
and R? are hydrogen, then ring A is not pyrrolidine.

In certain embodiments, provided herein are compounds
of Formula III or pharmaceutically acceptable salts, sol-
vates, hydrates, clathrates, single stereoisomers, mixture of
stereoisomers or racemic mixture of stereoisomers thereof,
wherein

R! and R? are each independently selected from hydrogen
or halogen;

R? is hydrogen or alkyl;

R* is cycloalkyl, optionally substituted with one or more,
in one embodiment, one to three, in another embodiment,
one, two or three groups selected from Q';

each Q' is independently deuterium, halo, cyano, oxo,
thioxo, alkyl, haloalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R*OR*, —R“OR*N(R")(R*), —R*N
RMH(R?), —R“SR*, —R“C(J)R*, —R*C())OR*, —R*C(I)N
RMHR?), —R*S(O)R”, —R*N(R")C(IHR*, —R*N(R")C(J)
OR*, —R*N(R")S(0)R", =NOR¥?, or —C(—=NR*)N(R*)
OR*, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q? groups, in one embodiment, one to three Q* groups; each
Q® is independently selected from deuterium, halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

Y is —(CR5R6)q—;

R> and RS are each independently hydrogen, halo, alkyl,
haloalkyl or hydroxyalkyl;

Z is O, S, or NH;

each W is independently CR® or N;

R?® is hydrogen, halo, haloalkyl or alkyl;

ring A is heteroaryl optionally substituted with one to four
substituents selected from Q?;

W2 is N or CR%?;

W? is N or CR!%%;

W#is N or CR!!?;

R%%, R1°% and R*'? are selected as follows:

i) R??, R'® and R''® are each independently hydrogen,

oxo, hydroxyl, halo or alkyl; or

il) R%” and R*®” or R'? and R'*?, together with the atoms

to which they are attached, form an aryl or heteroaryl
ring, optionally substituted with one or more, in one
embodiment, one to three, in another embodiment, one,
two or three groups selected from Q?; and the remain-

der of R?, R'°” and R'*? is hydrogen, halo or alkyl;
each Q? is independently halo, cyano, oxo, thioxo, alkyl,
haloalkyl, aminoalkyl, alkenyl, haloalkenyl, alkynyl,
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cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, —R“OR*, —R“OR*OR*, —R“OR*N(R”)
(R, —R"N(R")(R"), —R*SR*, —R*C(I)R*, —R*C())OR”,
—R*C(HONRM(R?), —R*C(HR*N(R")(R?), —R*C(IIN(R?")
OR", —C(=NOR™R”, —R”S(0),R", —R"N(R"C(IR",
—R*NRHCDOR*, —R*NR*)S(O),R™ or —C(—NR*)N
(R"OR”, where the alkyl, haloalkyl, aminoalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, and het-
erocyclyl groups are optionally substituted with one or more
Q* groups; each Q* is independently selected from halo,
hydroxyl, alkyl, haloalkyl and hydroxyalkyl;

R9 is hydrogen or alkyl;

each R” is independently alkylene, alkenylene or a direct
bond;

R" is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalk-
enylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

each R™ is independently hydrogen, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, cyanoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl;

R” and R* are each independently selected from (i) or (ii)
below:

(1) R” and R* are each independently hydrogen, alkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, het-
eroaryl, or heteroaralkyl; or

(i) R” and R?, together with the nitrogen atom to which
they are attached, form a heterocyclyl or heteroaryl, option-
ally substituted with one or more, in one embodiment, one,
two or three Q7 groups; each Q7 is independently selected
from halo, deuterium, oxo, thioxo, hydroxy, alkoxy, alkyl,
haloalkyl, hydroxyalkyl, aminoalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkenylal-
kyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl and
heterocyclylalkyl;

Jis O, NR” or S;

each t is independently an integer from 0-2;

nis 1 or2; and

q is an integer from 0-2.

In certain embodiments, provided herein are compounds
of Formula III wherein n is 1 and the other variables are as
described elsewhere herein. In certain embodiments, pro-
vided herein are compounds of Formula I1I wherein each Q*
is independently halo, oxo, alkyl, haloalkyl, hydroxyalkyl,
cycloalkyl, —NOH, —R“OR* or —R*C(O)R™; each R” is
independently alkylene or a direct bond; each R* is inde-
pendently hydrogen or alkyl; n is 1 and the other variables
are as described elsewhere herein.

In certain embodiments, provided h